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TITLE 



Method for manufacturing and application of heating element 
for heating in a vehicle 

TECHNICAL FIELD 

5 The present invention relates to a method for the production and application of a 
heating element for heating in vehicles, the heating element consisting of a heating 
wire defining at least one electric heating loop extending, in its operating position, in 
a predetermined pattern. 

1 0 STATE OF THE ART 

It is previously known to produce heating elements for vehicles constructed from an 
electrically conducting heating loop that is applied onto a layer of material. Conven- 
tional heating elements are produced as separate products intended to allow rough 
handling, for example retrofitting into existing vehicle seats. The heating element 

1 5 itself or the surrounding layers of material have had to function as a protective and 
carrying layer and have been given such a thickness that the heating elements have 
been noticeable to the user, due to stiffness as well as level differences in the seat 
around the edges of the element. Further, the increasing cost hunt on vehicle com- 
ponents has raised the demand for low manufacturing costs, with regard to material 

20 as well as mounting costs. 

The object of the present invention is to provide a method for the production and 
application of a heating element for vehicles that solves the problems discussed 
above in such a way that for example vehicles can be equipped with heating ele- 
25 ments at a very limited additional cost, enhancing the driving comfort. 

DISCLOSURE OF INVENTION 

Said object is achieved by means of a method characterised by the steps of: 
positioning the heating wire onto at least one side of a temporary carrier, 
30 applying an adhesive over said carrier, at least over those areas where the 

heating wire is lying on the carrier, and over the heating wire, causing the heating 

wire to adhere to the surface of the carrier, 

transporting the carrier with the heating wire to a final substrate, which the 

heating element is to be in close contact with, 
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pressing the heating wire against the substrate, heating the adhesive so as to 
make the wire adhere to the substrate, and 

removing the carrier, so that the heating wire is released from the carrier and 
adheres to the substrate, to form the heating element for heating in the vehicle. 

5 

DESCRIPTION OF DRAWINGS 

The invention will be described in further detail below, by way of an embodiment 
example, with reference to the enclosed drawings, of which 

Fig. 1 is a top view, schematically illustrating the construction of one example of 
a heating element for use with the method according to the invention, 

Fig. 2 shows a partially broken section, in an enlarged scale, of the heating 
element during a manufacturing stage, 

Figs. 3-5 shows the corresponding section during an application stage, and 

Fig. 6 is a cross-section through a vehicle seat with a heating element during 
the manufacturing process for the complete seat. 

10 PREFERRED EMBODIMENT 

The basic thought of the present invention is to provide a heating element with as 
simple a construction as possible, and to limit the handling stages and handling 
times of the element before fitting it into its final location, e.g. in a vehicle seat. 
Through this, the demands for easy handling of the mechanical construction of the 

1 5 element before fitting can be lowered, thus reducing the additional cost of providing 
a vehicle with heating elements. The heating element is thus intended for heating in 
a vehicle, the power source commonly being the vehicle generator and battery. The 
heating element is generally intended for heating a vehicle seat, for example its 
bottom, backrest or headrest, in order not to chill the vehicle driver or passenger. 

20 The heating element can also be arranged at other locations in the vehicle passen- 
ger compartment, for example in armrests panels, floor, door panels and roof, in 
order to maintain a warm and comfortable environment. 

The active component of the heating element is a heating wire 1 , normally consist- 
25 ing of metal or carbon fibre, or being spun from filaments with different properties. 
The heating wire 1 is of the electrical resistance wire type, that is, a wire developing 
heat due to its high resistance when passed by an electric current, said current in 
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turn being obtained through two feeder lines 2, 3 that may or may not be insulated, 
connected to a (not shown) electric power source and, in a handling stage to be 
described in further detail below, applied through gluing onto a flexible carrier 4, as 
hinted by dot-dashed lines in Fig. 1. The carrier may be paper or a plastic film, and, 
5 preferably, as such electrically non-conductive. 

The resistance wire is made with an appropriately adapted resistance for generating 
heat during application of a voltage across the terminal ends 5, 6 of the wire through 
the feeder lines 2, 3. The resistance is chosen by selecting the values of various 

1 0 parameters, such as the wire material resistivity, the wire diameter and its length. 
The wire may be uninsulated, or insulated with a conventional insulating material. 
The method according to the invention will now be described, with reference to Figs. 
2, 3, 4, 5 and 6. The carrier 4 mentioned above, during rational production, is pro- 
duced as a continuous web, uncoiled from a not shown roll and conveyed through a 

15 plant for producing heating elements. The transportation medium may consist of a 
not shown conveyor in the form of an endless conveyor belt, supporting the carrier 
and feeding it, either step-wise or continuously, through various stations in the 
manufacturing process. Initially, the heating wire 1 is applied, likewise being 
uncoiled from a not shown roll and applied into its predetermined pattern to form the 

20 active component of the heating element. The positioning is e.g. made by winding 
the wire around a number of fixed nails or pins defining a positioning fixture for the 
wire. This could be made either manually, or automatically by means of a robot. The 
"small" sinus shape, i.e. the serpentine shape superimposed upon the major ser- 
pentine shape, is preferably selected for absorbing the load from e.g. a person in a 

25 vehicle seat and allow stretching of the heating wire. This smaller sinus shape is 
preferably preformed in an earlier stage. Another serpentine shape is of course con- 
ceivable. As can be gathered from Fig. 2, the wire is positioned practically in contact 
with the carrier 4. 

30 Fig. 2 hereby illustrates a schematic cross-section through the carrier and thus 
cross-sections through some loop portions of the heating wire 1 . At a station 21 for 
application of adhesive, shown in Fig. 2, the chemical bonding agent is applied, 
preferably in the form of a spray glue, through spraying of preferably the entire car- 
rier surface, more specifically the topside 7 thereof, or at least those portions of the 
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carrier where the heating wire 1 extends. The spray glue 8 is supplied from a num- 
ber of not shown nozzles above the carrier and the heating wire. Through the carrier 
4 advantageously having certain absorbing properties, the spray glue will penetrate 
almost entirely into the carrier material, and thus will not form any strongly adhesive 
5 surface coating upon the carrier. On the other hand, an adhesive layer 9 or glue 
layer will be applied onto the heating wire 1, over its entire length on the carrier 4. 
The glue is of the thermo-glue type, whereby the glue in the nozzles and during 
application onto the heating wire is kept heated to a temperature above the glue 
melting temperature, entailing that the glue will be in liquid form or at least have 

10 adhesive properties. In practice, the glue outside of the nozzles will transform into 
filaments, settling like a "spun" surface across the heating wire 1 and the topside 7 
of the carrier 4. Either the entire topside, or selected areas along the wire loop can 
be coated. The glue is applied in such a quantity that it will settle also in an area 10, 
1 1 between the heating wire 1 and the carrier 4 on both sides of the wire, and will 

15 practically flow in under the wire. Hereby, the adhesive or glue will provide an 
attachment between the heating wire 1 and the carrier. As the carrier with the heat- 
ing wire is subsequently conveyed to an area with a temperature below the melting 
point of the glue, in the case of thermo-glue, the glue will harden and form an effi- 
cient attachment of the heating wire 1 in its determined position or distribution rela- 

20 five to the carrier 4. 

After a completed application and attachment of the heating wire to the carrier 4 in 
the manner described above, the carrier 4 may, at the final end of the machine, be 
wound up into a roll for further transportation e.g. to the subsequent intermediate 

25 user or end user. As an alternative, the carrier and heating wire could be cut trans- 
versally into predetermined units, e.g. into the rectangular shape indicated by a dot- 
dashed line in Fig. 1 . The heating wire may thereby have such an extension as to 
run continuously across from one carrier unit to another for a rational production, 
and the wire would then be cut in the same step as the transversal cutting of the 

30 carrier 4. The web material would then either have the same width as the final width 
of the carrier, or two or more carriers might be arranged side by side, whereby lon- 
gitudinal cutting would also be performed at a suitable stage. The carrier 4 is, how- 
ever, according to the invention, only a temporary carrier or transportation carrier,' 
intended for upholding the shape and location of the heating wire 1 and enable its 
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handling before being given its final location in an intermediate product or an end 
product. 

Fig. 3 illustrates a later stage in the handling of the heating element according to the 
5 method of the invention. This stage may be a later stage in a continuous process in 
one and the same machine described above, but may also be a handling stage at 
an intermediate user's or an end user's. Common for the different cases is that the 
heating element is to be placed onto a substrate 13, defining some kind of a cover- 
ing layer inside a vehicle, preferably in a vehicle passenger compartment. This sub- 

1 0 strate 13 could be a textile upholstery layer defining the upholstery of a vehicle seat. 
The upholstery layer may hereby for example be provided with the heating element 
already at an upholstery manufacturer, who will supply the upholstery layer 
equipped with a heating element Alternatively, the heating element may be applied 
to the upholstery layer in connection with the production of a vehicle seat, to be 

15 described further below. With the term substrate is meant a base surface, not 
necessarily located below the heating element but just as well a side surface or a 
surface turned downwards, such as a ceiling. 

The carrier thus functions as a temporary carrier for storage and transportation of 
20 the heating element and for application of the heating element onto the substrate. 
By substrates turned upwards, such as in Fig. 3, the carrier is positioned upside 
down in relation to the stage according to Fig. 2, the heating wire being located on 
the bottom side of the carrier. The carrier is either handled unit-wise, for example 
manually, by being positioned, with the heating wire 1 turned downwards, against 
25 the substrate 13, that is, the topside 14 thereof. The carrier with the heating wire is 
advantageously applied to the substrate 13 using a certain pressure, e.g. with 
weights. The adhesion of the heating wire 1 will take place by heating the heating 
wire 1 as well as the substrate 13 to a temperature above the melting temperature of 
the thermo-glue, entailing that the thermo-glue will melt so as to be activated into 
30 adhesion, affixing the heating wire to the substrate. The heating is obtained by the 
heating wire 1 already at this stage advantageously being connected to the feeder 
lines 2, 3, which in turn are connected to a connector means 23 (see Fig. 1). Via the 
connector means, the heating element is connected to an electric power source, 
causing an electric current to flow through the heating wire. Said current is of such 
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strength as to cause the heating described above. As illustrated schematically in 
Fig. 4, the heating and the melting of the glue entails, that the glue surface at the 
heating wire 1 is parted, reducing the adhesion of the carrier 4 to the wire. The 
melting of the glue thus entails that the carrier 4, after removal of the weights, can 
5 be lifted off, separating the heating wire 1 from the carrier and leaving it on the sub- 
strate. The current supply is then interrupted, e.g. through disconnecting the con- 
nector means 23 from the voltage source, whereupon the heating wire will cool 
down to a temperature below the melting temperature of the glue. This leads to the 
glue achieving full adhesive action against the topside 14 of the substrate 13. 

10 

It may be gathered from Fig. 4, that the glue on the envelope surface of the heating 
wire is substantially missing over that portion of its circumference where it is least 
needed, that is at the portion of the circumference directed away from the substrate 
1 3. This may however be more ore less evident. This entails that, at a stage after 

1 5 the described application stage, the transport carrier 4 can be removed, preferably 
starting from one edge 15 of the carrier, by lifting it off the wire and the substrate. 
The heating wire thereby remains on the substrate and the carrier can be removed 
completely, see Fig. 5. The glue will then be concentrated onto exactly those por- 
tions where is to function as an adhesive, i.e. between the heating wire 1 and the 

20 substrate 13. 

The manufacture of a vehicle seat with a heating element will now be described by 
way of an example, with reference to Fig. 6. The method according to the invention 
can be used by that type of vehicle seat manufacture where the filling or core form- 
25 ing the resilient comfort-providing carrier for the upholstery material is not formed 
before applying of the upholstery onto the finished core, but is formed by means of 
filling expanding cold foam, e.g. polyurethane foam, into a mould 16, to form the 
comfort-providing, resilient core 17. 

30 The upholstery material 13 is initially placed into the mould 16 with its outside, made 
e.g. of a textile layer 18, turned towards the wall 19 of the mould. The upholstery 
material may, besides the textile material, comprise an internal layer 20 of e.g. poly- 
urethane film, fixedly applied directly onto the fabric layer or onto an intermediate 
foam material. The upholstery material 13 is produced and finished in an earlier 
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stage, through for example flame lamination or gluing. The heating element accord- 
ing to the invention may, in a previous stage, e.g. by a supplier of upholstery mate- 
rial, be applied to the inside of the upholstery material, that is against its internal 
layer 20, or may be placed into the mould 16 against the upholstery material in a 
5 separate stage. 

If the heating element has not been applied before, the transfer and adhesion of the 
heating element, i.e. the heating wire, is performed in the manner described above, 
the upholstery material thus defining the substrate 13. In the illustrated example, the 
1 0 layer 20 and the glue may be of the same material, e.g. polyamide, polyurethane, or 
similar. Hereby, the heating loop is affixed to the upholstery material 14. 

The heating element is then completely oriented and affixed in relation to the uphol- 
stery material, whereupon the core 13 is created through filling of the cold foam 13, 
1 5 the foam then expanding in a fermentation process and entirely filling the interior of 
the mould and being connected to the inner layer 9 of the upholstery material, said 
layer also being of the same material as the foam material, i.e. polyurethane. The 
layer 9 furthermore prevents the expanding foam from penetrating into and through 
the upholstery material. 

20 

The vehicle seat in question or, more specifically, one part thereof, is thus substan- 
tially ready after cutting it clean and applying a backside layer, if any. It is not shown 
in the figure, but already in connection with its application, the heating element will 
be provided with the feeder lines, extending between the upholstery material and the 
25 core, as well as with said electrical connector means for connection to a not shown 
control unit for control of the power supplied from the vehicle voltage source. 

The invention will not be limited to the embodiments described above and illustrated 
in the drawings, but can be varied within the scope of the appended claims. It will be 
30 understood that the heating wire is in close contact with the temporary carrier 4 as 
well as the upholstery and the core even if, for the sake of clarity, the various com- 
ponents are shown with intermediate distances. As mentioned above, the heating 
element can be fitted to other substrates in the vehicle, e.g. panels, roof, instrument 



WO 01/19220 



PCT/SE00/01798 



8 



panel, etc. When fitting in vehicle seats, other methods than the one described for 
seats could be used. 
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CLAIMS 

1. A method for production and application of heating elements for heat- 
5 ing in vehicles, said heating element consisting of a heating wire (1) defining at least 

one electric heating loop extending, in its operating position, in a predetermined 
pattern, characterised by the steps of: 

positioning the heating wire (1) onto at least one side (7) of a temporary carrier (4), 

10 

applying an adhesive (8) over said carrier, at least over those areas where the 
heating wire is lying on the carrier, and over the heating wire, causing the heating 
wire to adhere to the surface of the carrier, 

1 5 transporting the carrier (4) with the heating wire to a final substrate, which the heat- 
ing element is to be in close contact with, 

pressing the heating wire against the substrate, heating the adhesive so as to make 
the wire adhere to the substrate, and 

20 

removing the carrier, so that the heating wire is released from the carrier and 
adheres to the substrate, to form the heating element for heating in the vehicle. 

2. The method according to claim 1, characterised by the 
25 adhesive being applied through spraying across the heating wire and the carrier 

surface on that side thereof where the heating wire (1) is located. 

3. The method according to claim 2, characterised by the 
carrier absorbing the adhesive (8) so that the carrier surface (7) will only obtain neg- 

30 ligible adhesive ability. 

4. The method according to claim 1 wherein the adhesive is a thermo- 
glue, characterised by the thermo-glue being heated and maintained at 
a temperature above the melting point of the thermo-glue when the thermo-glue is 
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applied onto the heating wire (1) and the carrier (4) as well as when the wires have 
been applied onto the substrate (13). 

5. The method according to claim 4, characterised by said 
5 heating being obtained through the supply of electric current through the heating 

wire (1). 

6. The method according to claim 5, characterised by the 
supply of electric current being achieved through connecting the heating wire (1) to 

10 an electric power source via one or more electrical connector means (31), intended 
for connection of the heating element to the vehicle voltage source when in the final 
operating position in the vehicle. 
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N/A 


Examiner Name 


Not Yet Assigned 



As a below named inventor, I hereby declare that: 

My residence, mailing address, and citizenship are as stated below next to my name. 

I believe I am the original and first inventor of the subject matter which is claimed and for which a patent is sought on the 
in vention entitled: 



METHOD FOR MANUFACTURING AND APPLICATION OF HEATING ELEMENT FOR 
HEATING IN A VEHICLE 



(Title of the Invention) 

the specification of which 
| | is attached hereto 

OR 

J~x] was filed on (MM/DD/YYYY) | 09/1 5/2000 [ as United States Application Number or PCT International 

Application No. | PCT/SE00/01 798 | and was amended on (MM/DD/YYYY) j | (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 1 19(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate(s), or 365 (a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or of any PCT international application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign 
Application 
Number(s) 


Country 


Foreign Filing Date 
(MM/DD/YYYY) 


Priority 
Not Claimed 


Certified Copy Attached? 
YES NO 


9903324-3 


SE 


09/16/1999 


□ 


H □ 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 



□ 



Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 
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PTO/SB/01 (03-01) 

Please type a plus sign (+) inside this box fc. ITl Approved for use through 10/31/2002. OMB 0651-0032 

' 1 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1 995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 





DECLARATION 


— Utility or Design Patent Application 


POWER OF ATTORNEY: As a named inventor, I hereby appoint the following registered practitioner(s) to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith: Customer Number 000530 


_. . „ I v I Customer Number 
Direct all correspondence to: |_XJ or Ba r Code Label 


ii ii ii inn mi 

000530 


OR 


| | Correspondence address below 


Name 


Address 


City 








I State 




ZIP 


Country 


Telephone 


Fax 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 


NAME OF SOLE OR FIRST INVENTOR: 


| A petition h 


as been filed for this unsigned inventor 


Given Name 

(first and middle [if any]) 


Peter 




Family Name 
or Surname 




Oberg 


Inventor's 
Signature 


Date 


Sandhem I 

Residence: City State 


| Sweden 

Country 


Sweden 

Citizenship 


Mailing 
Address: 


Skolvagen 21 


City 


Sandhem I 

| State 


| ZIP 


S-560 42 


Sweden 

Country 


NAME OF SECOND INVENTOR: 


; A petition has been filed for this unsigned inventor 


Given Name 

(first and middle [if any]) 






Family Name 
or Surname 






Inventor's 
Signature 


Date 


Residence: City I 


State 


| Country 


Citizenship 


Mailing 
Address: 




City 


| State 


ZIP 




Country 


| | Additional inventors are being named or 


the 


supplemental Additional Inventor(s) sheet(s) PTO/SB/02A attached hereto. 
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DECLARATION FOR UTILITY OR 
DESIGN 
PATENT APPLICATION 
(37CFR1.63) 



Attorney Docket Number 



First Nomad Inventor 



□l: 



'Submitted '^-'Submitted after initial 
with initial Filing (surcharge 

Filing 07 CFR 1.16 (a)) 

required} 



ALBimJW 3.3-626 



Peter Ober^ 



COUPLETS IF KNOWN 



Application Number 



As a below named Inventor, I hereby 

My residence, mailing 



declare that 



I believe I nn the original and Urol 



of Oio subject matter which la claimed and forwhich a patent b sought oi 



Method for manufacturing and application of heating 
in a vehicle. 



fT*« ottne Invention) 



fx] was filed on (MlviOtVYYYV) [D9/15 /2000. 3/5 United States Applicati on Number or PCT International 
iNo. IPCT/SE00/O1798 1 and was amended oft fMKVnp/TYYY) I ' 



I hereby stale Ihal l have reviewed and i 
amended by any amendment specifically referred to abova- 

I acknowledge IN, duty to disclose Information ««cn Is material to patot^Mltya^finerf k. 3T WR1.S8. 'J^ 0 /^** 
eontiniiattor*3n-part applications, material Srvformntton Well oecama ovailaWs Botwaan the filing dale of Uw poor application and 
national or PCT IntemaUonal Oinp date of the t^ntb^aUon-frvpart application. 



I hereby claim foreign priority benefits under 35 U.S.C. 1 l9(aHd) wJO. or 385(h) of »y foreign ■SJJ^SSS' - 
invcnlo^s or ptant breeder's rights certrfcate(s). or 3B5 (a) of any PCT Intamotlonn) npolisirtien .M^chdaslonated at 
^^^^n^UrLaTtol^ of America, listed below and hava ateo Identified bote*. 6y checkU* the box, a 



country other than tho UnUod Stales of America, listed 

- -. . > f Kr^^Hp H^Vl 



before that of Iho application cn which prlomy la tfajroea. 



plant bleeder's rights eertJficaiars). or of any PCT International appficabbn having a filing A 



09/16/B99 



CartJTlsd Copy *• 



Li 



[ | Additional foreign application rwmbors are listed on a supplemental priority d 
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DECLARATION — Utility or Design Patent Application 



lipuiMini 



1 hann/ declare trial aQ statements mado herein or my own knowtodga nn» trua and max L ^ r 

Mm Tbefewadlo to Uue; and further thai lhes« statements were mi* with ih« , taovrfodgoi mat ^lu> 
tr?„ Uko .St wiitehBhta by Aim or imprtaoomant, or bo*, under 1ft U.S.C. 1001 and that such wBIFuUpto 
may jaopambo the validity of the application or any patent teauad lharcon. 



NAME OF SOLE OR FIRST INVENTOR: 

Peter 



aty Sandftgni J I c mW Sveden^l eto .r,»hip Sweden 



.December 10,2002 



SkolvSgen 21 



S-560 42 I ct.ur.uv Sweden 







1 au.. 1 ZIP 


I Counav 


fx] AdcCUono 


Invontor* su* b»lno ™ 


waodonthe 1 «uppk»nencri A^suo/t 


31 Inventory) shoBlfci) PTO/SBJD2A anscned hereto. 
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